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(54) MOTOR-OPERATED POWER STEERING CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To extract sufficient pertormance of an electric 
motor by providing a current detecting means to detect the 
energizing current of the electric motor, and an overload 
estimating means to estimate that the electric motor is in an 
overload state when the integrated value of the current 
detector of an energization detecting means exceeds a given 
threshold. 

CONSTITUTION: A computing processing device 9b calculates 
a motor current command value IM based on the steering 
torque detecting value T of a steering torque detector 13. A 
calculated value therefrom is outputted to a motor drive circuit 
17 through a DA converter 16. The current detected value ID of 
a current detector 1 5 is read and integration of the current 
detected value ID is started when the current detected value ID 
is increased in a positive or a negative direction from zero. 
Motor overload estimating processing is put in practice, under 
such conditions that when a motor current command value is 
reduced to zero or polarity is inverted, an integrated value is 
reset, and it is estimated that the electric motor is in an 
overload state when the integrated value exceeds a preset threshold. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] A steering torque detection means to detect the steering torque of a steering system, and the 
electric motor which generates the steering auxiliary force to said steering system, In the electric power- 
steering control unit equipped with the control means which controls the drive current supplied to said motor 
based on the steering torque detection value of said steering torque detection means The electric power- 
steering control unit characterized by having a current detection means to detect the energization current of 
said electric motor, and an overload presumption means to presume that said electric motor is in an overload 
condition when the integral value of the current detection value of this energization detection means exceeds 
a predetermined threshold. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electric power-steering control unit which generates the 
steering auxiliary force which controls the electric motor which generates the steering auxiliary force to a 
steering system, especially relates to amelioration of the electric power-steering control unit both for [ with 
high ****** frequency ] an industrial vehicle. 
[0002] 

[Description of the Prior Art] Since this kind of electric power- steering control unit has the large steering 
auxiliary force which the candidate for application is a car with high ****** frequency, such as an industrial 
vehicle, and is generated with an electric motor, the load of an electric motor will also become big. 
Therefore, the energization current energized to an electric motor is detected, and when the condition that 
this energization current exceeds the threshold set up beforehand continues beyond predetermined time, he 
is trying to restrict supply of the energization current to an electric motor conventionally, since there is a 
possibility of producing burning by generation of heat when the overload condition of an electric motor 
continues. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if it is in the above-mentioned conventional electric 
power-steering control unit Since it presumes that it is in the overload condition of resulting in burning of an 
electric motor when the condition that an energization current exceeds a threshold continues beyond 
predetermined time it is shown in drawing 6 — as — a time — Tl after being in the condition of exceeding a 
threshold — the setup time t2 time it is short — T2 When it becomes below a threshold this time — T2 a time 
when once resetting the count of duration and exceeding a threshold again — T3 The time check of duration 
is started, from — This duration is the setup time t2. Exceeded time amount T four Presume an overload 
condition, a motor current is made to fall, and there is a trouble that there is a possibility of the heating 
condition of an electric motor continuing and resulting in burning. 

[0004] Moreover, when the condition of a current value slightly lower than it when the threshold to set up is 
high carries out long duration continuation, there is a possibility of an overload condition not being 
presumed and resulting in burning and a threshold is set as a low value for this reason, it is necessary to set 
up the setup time for a long time, and there is a possibility of taking time amount by the time it presumes an 
overload condition, even if a current value is in a large heavy load condition, and resulting in burning. 
[0005] Thus, since a setup of the threshold and the setup time corresponding to the property of an electric 
motor cannot be performed in the conventional example, and suitable burning prevention cannot be 
performed after pulling out the engine performance of an electric motor enough, considering safety, the 
actual condition cannot but use the large electric motor of load-carrying capacity. For this reason, it is in the 
purpose of this invention being made in view of the trouble of the above-mentioned conventional example, 
presuming exactly the overload condition of resulting in burning, and offering the electric power-steering 
control unit which can pull out the engine performance of an electric motor enough. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the electric 
power-steering control unit concerning this invention A steering torque detection means to detect the 
steering torque of a steering system, and the electric motor which generates the steering auxiliary force to 
said steering system, In the electric power- steering control unit equipped with the control means which 
controls the drive current supplied to said motor based on the steering torque detection value of said steering 
torque detection means It is characterized by having a current detection means to detect the energization 
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current of said electric motor, and an overload presumption means to presume that said electric motor is in 
an overload condition when the integral value of the current detection value of this energization detection 
means exceeds a predetermined threshold. 
[0007] 

[Function] In this invention, a current detection means detects the energization current over an electric 
motor. When it can presume that it is in a motor overload condition when the integral value of this detection 
current exceeds a predetermined threshold, and a big current occurs While a threshold will be exceeded for a 
short time, when a small current continues, after [ comparatively long ] carrying out time amount progress, it 
will be presumed that an electric motor is in an overload condition, and the exact overload condition 
according to the heating condition of an electric motor is presumed. 
[0008] 

[Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 is the 
outline block diagram of the electric power-steering control unit concerning this invention. One is a steering 
wheel, and the control force is transmitted to steering gear 3 through a steering shaft 2, and it is made to 
**** a steering wheel for it among drawing. 

[0009] Output-shaft 7a of the electric motor 7 by which a direct-current drive is carried out through a 
reduction gear 5 is connected with a steering shaft 2, and this electric motor 7 is controlled by the controller 
8. A controller 8 has the microcomputer 9 which has storage 9c, such as interface-circuitry 9a, processing 
unit 9b, and RAM, ROM, at least. AID converters 10, 11, and 12 are minded [ of interface-circuitry 9a ], 
respectively. The current detector 1 5 which detects the energization current of the steering torque detector 
13 which detects the steering torque given to a steering wheel 1, the vehicle speed detector 14 which detects 
the vehicle speed of a car, and an electric motor 7 is connected. The motorised circuit 1 7 which outputs a 
drive current is connected to the electric motor 7 through D/A converter 1 6 at the output side. Here, the 
steering torque detector 1 3 outputs the steering torque detection value T which becomes in the forward 
direction, and becomes on the electrical potential difference of the negative direction when the left end is 
carried out, when the right end of the steering wheel 1 is carried out. Moreover, the motorised circuit 17 is 
the motor current command value IM forward from a controller 8 so that it may mention later. When 
inputted The energization direction to the field winding of an electric motor 7 is controlled, and it is the 
motor current command value IM. The proportional exciting current for normal rotation is supplied to an 
electric motor 7. Conversely, negative motor current command value IM When inputted, the energization 
direction to the field winding of an electric motor 7 is controlled contrary to the above, and it is the motor 
current command value IM. The proportional exciting current for an inversion is supplied to an electric 
motor 7. 

[0010] Processing unit 9b refers to the storage table corresponding to the characteristic ray Fig. which shows 
the relation between the steering torque of the steering torque which made the vehicle speed of drawing 2 
the parameter based on the steering torque detection value T of the steering torque detector 13, and a motor 
current command value, and is the motor current command value IM. It computes. While outputting this to 
the motorised circuit 1 7 through D/A converter 1 6 Current detection value ID of the current detector 1 5 
Read in and current detection value ID When it increases in forward or the negative direction from zero, it is 
the current detection value ID. While starting an integral Said motor current command value resets an 
integral value, zero or when it inverts, and it is the integral value II. Threshold IS set up beforehand When it 
exceeds, motor overload presumption processing it is presumed that is in a motor overload condition is 
performed. 

[001 1] Storage 9c is the characteristic curve LI of drawing 2 while having memorized the processing 
program required in order to perform processing of said processing unit. A corresponding storage table and 
a corresponding threshold IS It has memorized, and it gets down and a required value is serially memorized 
by the processing process of a processing unit. Although the above is the configuration of the example of 
this invention, actuation of the above-mentioned example is explained below with reference to drawing 3 
which shows steering control processing of processing unit 8b. 

[0012] Steering control processing of drawing 3 of this processing unit 9b The steering torque detection 
value T of the steering torque detector 13, and the vehicle speed detection value V of the vehicle speed 
detector 14 by step ** First, read in, Subsequently, motor current command value [ as opposed to an electric 
motor 7 by carrying out the lookup of the storage table corresponding to drawing 2 memorized by store 9c 
by step ** based on the steering torque detection value T and the vehicle speed detection value V ] IM It 
computes. The updating storage of this is carried out in the current command value storage region of storage 
9c. 
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[0013] Subsequently, it is the energization current detection value ID of the current detector 15 at step **. It 
reads and, subsequently is the energization current detection value ID at step **. It finds the integral and is 
the integral value II. After computing and carrying out the updating storage of this in an integral value 
storage region, by step ** motor current command value IM of a current command value storage region or 
[ that read in and this serve as zero ] — or by step ** whether the inverted integral reset condition is satisfied, 
when it judges and an integral reset condition is satisfied Integral value II of an integral value storage region 
After resetting to zero, when it progresses to step ** and an integral reset condition is not satisfied, it 
progresses to step * * as it is. 

[0014] Integral value II memorized in this step ** in the integral value storage region Threshold IS set up 
beforehand It judges whether it has exceeded or not. that, as for this judgment, an electric motor 7 presumes 
it to be whether it is in a heating condition — it is — II <=IS it is — motor current command value IM which 
sometimes judges that it is an all seems well, sometimes computes by step ** by step **, and is memorized 
in the current command value storage region as it is - D/A converter 16 - minding - the motorised circuit 
17 — outputting — II >IS it is — sometimes it presumes that it is in an overload condition, and moves to step 
**a. 

[0015] motor current command value IM which is computed by step ** and memorized in this step **a in 
the current command value storage region the value which subtracted read-out and predetermined value 
deltalM set up beforehand from now on — new motor current command value IM It carries out. ** — While 
outputting this to the motorised circuit 17 through D/A converter 16, updating storage is carried out in a 
command current storage region (however, zero are maintained when the motor current command value IM 
becomes zero or its near), and it judges whether subsequently current limiting is canceled by step **b. This 
judgment is the motor current command value IM corresponding to the steering torque detection value T 
like processing of step ** mentioned above and **. It computes, said step ** — the same — motor current 
command value IM or [ becoming zero ] — or, when it performs by judging whether the inverted reset 
condition was satisfied and a reset condition is not satisfied Motor current command value IM which returns 
to said step **a and is memorized in the current command value storage region It is the motor current 
command value IM about subtraction processing. It continues until it becomes zero. When a reset condition 
is satisfied, the integral value II memorized like said step ** by step **c in the integral value storage region 
is reset, current limiting is canceled, and it returns to said step **. 

[0016] And in the state of a stop of a car, by making a key switch (not shown) into an ON state, a power 
source is supplied to a controller 8 and activation initiation of the steering control processing of drawing 3 is 
carried out. At this time, it is the integral value II of an integral value storage region by initialization. It is 
reset by zero. In the state of this stop, when a steering wheel 1 is in the condition of not steering, while the 
steering torque detection value T of the steering torque detector 13 is zero, the vehicle speed detection value 
V of the vehicle speed detector 14 serves as zero. For this reason, motor current command value IM which 
carries out the lookup of the storage table of drawing 3 by step **, and is sometimes computed It becomes 
zero. And energization current detection value ID of the current detector 15 read by step ** Energization 
current detection value ID computed by step ** since it is zero Integral value II It becomes zero and the 
updating storage of this is carried out in an integral value storage region. Subsequently, since it is judged as 
that in which an integral reset condition is satisfied in step ** Integral value II which progresses to step ** 
and is memorized in the integral value storage region Reset to zero and, subsequently to step **, it 
progresses. Integral value II It is zero and is the setting threshold IS. Motor current command value IM of 
the zero which an electric motor 7 judges that it is an all seems well, progresses to step **, and are 
memorized in the current command value storage region since it is small It outputs to the motorised circuit 
1 7 through D/A converter 1 6 as it is. For this reason, as the energization current supplied to an electric 
motor 7 from the motorised circuit 1 7 is also shown in drawing 4 , it becomes zero, and the steering 
auxiliary force is not generated in an electric motor 7. 

[0017] It is Tl at the time of the condition in this stop condition of not steering to drawing 4 . If the right 
end of the steering wheel 1 is carried out and ****** is started, the steering torque detection value T which 
becomes large gradually will be outputted in the forward direction from the steering torque detector 13. For 
this reason, curve LI steepest while the steering torque detection value T read by step ** becomes large in 
the forward direction, when the vehicle speed detection value V of the vehicle speed detector 14 is zero and 
the lookup of the storage table of drawing 2 is carried out by step ** Motor current command value IM 
which will be chosen and is computed as a result It becomes the big value of the forward direction. 
Energization current detection value ID read by step ** on the other hand Since it is zero Integral value II 
computed by step ** Forward motor current command value IM which serves as zero, progresses to step ** 
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through step **, **, and ** f and is memorized in the current command value storage region By outputting to 
the motorised circuit 1 7 The energization current for normal rotation is supplied to an electric motor 7 from 
the motorised circuit 17, the steering auxiliary force is generated with this electric motor 7, and this will be 
transmitted to a steering shaft 2 through a reduction gear 5, and can perform light steering. 
[001 8] Henceforth, integral value II computed by step ** by supplying an energization current to an electric 
motor 7 By becoming a forward value and carrying out the updating storage of this in an integral value 
storage region, it will be judged as that in which an integral reset condition is not satisfied in step **, and 
will progress to direct step **. Motor current command value IM computed since a characteristic curve with 
a small inclination will be chosen when the vehicle speed detection value V of the vehicle speed detector 14 
increases and the lookup of the storage table is carried out by step ** if a car is started from this ****** 
condition Since it becomes a small value, it becomes a small value as the energization current value 
outputted from the motorised circuit 17 is also shown in drawing 4 . 

[0019] then, the steering wheel 1 — a center valve position — returning — a time — T2 Motor current 
command value IM computed by step ** since the steering torque detection value T of the steering torque 
detector 1 3 will turn into a small value near the zero, if it will be in a rectilinear-propagation run state It 
becomes zero, and it becomes zero as the energization current supplied to an electric motor 7 is also shown 
in drawing 4 . For this reason, when processing of step ** is performed next, it is the current detection value 
ID. Integral value II which judges it as that in which the integral reset condition was satisfied in step **, 
progresses to step **, and is memorized in the integral value storage region since it becomes zero It is reset 
by "0." 

[0020] then, a time — T3 If the left end of the steering wheel 1 is carried out and it will be in an 
anticlockwise rotation condition, when the steering torque detection value T of the steering torque detector 
1 3 increases in the negative direction according to this By supplying the energization current for an 
inversion to an electric motor 7, as it is conversely indicated in drawing 4 as the right end condition 
mentioned above from the motorised circuit 17, the steering auxiliary force for the left end is generated with 
an electric motor 7, and this is transmitted to a steering shaft 2 through a reduction gear 5. 
[002 1 ] And although the steering torque detection value T turns into a big value and an electric motor 7 will 
be in an overload condition in the state of ****** Although an overload condition does not continue for a 
long time in the state of the usual steering as mentioned above, it is T5 at the time of drawing 4 . Like 
[ subsequent ], in [ with a comparatively long overload condition ] carrying out time amount continuation 
integral value II of the energization current computed by step ** since an integral reset condition is not 
satisfied a upward tendency is continued --********-- a time — T6 Integral value II Setting threshold IS 
set up beforehand If it will be in the condition of exceeding It is presumed that it is in a motor overload 
condition, and it progresses to step **[ from step ** ] a. motor current command value IM memorized in the 
current command value storage region at that time from — predetermined value deltalM the subtracted value 
— new motor current command value IM **, while carrying out and carrying out the updating storage of this 
in a current command value storage region It outputs to the motorised circuit 1 7 and current-limiting 
processing which decreases the energization current supplied to an electric motor 7 is performed. Then, 
when it progresses to step **b, it judges whether an integral reset condition is satisfied and an integral reset 
condition is not satisfied, it returns to said step **a, current-limiting processing is continued, and it is the 
motor current command value IM. The condition of zero is maintained when it becomes zero. 
[0022] Then, by making a steering wheel 1 into the condition of not steering, the steering torque detection 
value T of the steering torque detector 13 serves as zero, or a steering wheel 1 is made into a reverse steering 
condition. If the steering torque detection value T serves as reversed polarity, since it will be judged as that 
in which the integral value reset condition was satisfied in step **b Integral value II of the energization 
current which shifts to step **c and is memorized in the integral value storage region After resetting to "0", 
it returns to return and the normal control state mentioned above at step **. 

[0023] Thus, integral value II of the energization current which is supplied to an electric motor 7 according 
to the above-mentioned example Setting threshold IS set up beforehand Since it presumes that it is in a 
motor overload condition and he is trying to reduce an energization current when it exceeds the time of an 
excessive current being supplied to an electric motor 7, as shown in drawing 5 — short time tl When [ at 
which it responded to the current value when there were few current values / comparatively long ] time 
amount continuation is carried out, the overload condition of an electric motor can be presumed, 
respectively and the overload condition of an electric motor can be detected correctly. 
[0024] In addition, at the above-mentioned example, it is the integral value II of an energization current. 
Threshold IS When it exceeds, it is the motor current command value IM. Although the case where 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/29/2006 



JP,05-254454,A [DETAILED DESCRIPTION] 



Page 5 of 5 



reduction processing to dwindle was performed was described, it is not only this but II >IS. When it 
becomes, it is the motor current command value IM immediately. It may be made to be referred to as "0." 
Moreover, although the above-mentioned example explained the case where integral processing of an 
energization current was performed with the application of a microcomputer 9, it is the current detection 
value ID of not only this but the current detector 1 5. An integrator is integrated and it is a threshold IS in a 
comparator circuit about the integrator output. You may make it compare. 

[0025] Furthermore, although the above-mentioned example explained the case where the storage table 
which made the vehicle speed the parameter was used, it is not limited to this and you may make it make a 
steering torque detection value and a motor current command value correspond to 1 to 1 . Moreover, 
although the above-mentioned example explained the case where this invention was applied to a dc-battery 
fork lift truck, it can apply not only to this but to an industrial vehicle with much frequency which will be in 
the overload condition of other electric motors. 
[0026] 

[Effect of the Invention] As mentioned above, since he is trying to presume that it is in the overload 
condition of an electric motor according to the electric power-steering control unit concerning this invention 
when the integral value of the energization current over an electric motor exceeds a setting threshold The 
case where an excessive current is supplied for a short time, and a current value become possible 
[ predicting correctly the overload condition of the electric motor produced when long duration energization 
is continued, although it is few ]. This sake, The small electric motor of rated capacity is applied as an 
electric motor for electric power-steering equipments, and the outstanding effectiveness that a failsafe 
function can be given can be demonstrated, demonstrating the engine performance to the maximum extent. 

[Translation done.] 
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[Drawing 3] 
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[Drawing 4] 
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i3. *w©*a*^a-r5*3S^msi 4&tfnib* 
- 3» 7 ©am*jjs**iffl-r -ss^aas 1 5 tmwtz 

n. BB^PJ^D/A^^S 1 6 *rt-0-CWfr*-*-7 K 
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/t, *-3rigtiiiaKi 7«, SUSr* «t bo- 
ss a^iEO^-aMlWB^ftl- #A#Snfc£t 

-* assign i . iomhfciEmmmm^m:WM^ 

i3£ B&KSfl© i/T*- *Hi£J§<%ffi I - KIWI 

[ooio] s#iass^9 b b. mtt h * f*tHa i 
3 ©sue b A*«wiiiTR:»-5i»r«i*.tfH 2 ©ma* 

/a^&& i e w-Lt^-fwa* 1 7 ccntfrrs 

[0011] iatg£SS9 c«> ifffBSiSI*ttg^S©MJS 

©«terc * . & k jjaosw©*^** 1 *^* 

8b©»^te$ll®^£^S 3 *^^ Tg^9r^ ' 5,, 30 

[0012] c (Dmntm&M 9 b©03©»»esusii^ 

SB. 5fc-3\ Xf-vT&i:. »Bb**tfW»l 3©& 

ie b ^i'^tafitTR^sii^tas 1 4 ©fltatamfiiv & 
tcMic-r sieit^- **** v pt? t-? s c £ &c <t 9 

cn*l5tSS^9 c ©WjUS*«SI««*KK*fB1!T 
[0013]^ X?^®-C. mS£^mS15© 40 

tc«^f i»7-©-c. a»fiiiBte««©a^« 1 , *«cc 

I, JSH, » & # K I**© * * * » ^® **** • 

[0014] c©*^ ? ^®-c«. s^MHrattM^ccia sc 
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•n****®****^*. c©flStt> fti&^-f 7*1 

fllB^tit 1 l§-r*-5^§* i: &«5et--2>fe©-C*9. 1 1 si 

©-? . x f ? ^©r nt tH l, -cajfcl§<£ffiiatg£»£«:f att 
gi e^L-c-t-^^sbiHi^i ncmjii*. i«>i 

[00 15] C(0Xf?^®aTtt, ^©-CfiUH 

s ti-cmssji^fiiiaig^Kiets s nr 1 > * *- *ni& 
1 u ztmvtc®imct£*:- urnm^^M 1 . £ b 

-C. Cft*D/ASHI»l 6*a-LT*--i'»»BRl 

g£si l/fc £ # tc «^ ? "3 t<s> c rfna^ 7 v T® 1 13« 

b u-cmiiSSiJIiR^l^tyTBuiaxf ^^©«:KS. 
[0016]* L/-C. <W©»*«9§-C. " * 

^ 8 ccmis^A? ti. ia 3 ©wrw^TPite 

IK I- * * ttJS 1 3 <DW& h >\> V t&MST ifi^TC & Z> ± 
C©*:&. ^f-^^©-C03©iatt^-^ ; &^--' 

1 5 ©am®ii^anB 1 . t>*£ttoTc>*©-r. ^7- 
^®-cw-mt imnnmmm 1 » ©s^<» 1 « 

x ^ f ^"©-ca^ »; -fe f b ^##j£3S;-r -5 © £ *J 

» J:0/hS<-^©"C. HS6*-^7*iiE^Si'C*2.4fl 
K U T X f y TWcmArt. ««*B*«Etl»««:KiSt 
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<Dtc£>> *-*S§S&@8&l IfrbmSb^-Zllcm&S 

[0017] C©f?^«SlK:*JWi^j»jK«SI^6S4 

9£f§#rr-&4 t t&teh^tfcffigl 3*>*>E£|6Jfc:^ 
*{c*:ir <£S^HU£&ttifiIT#tfc>j3tt5,, C© 
tcSb. ^-CSS&A-fta&lfc h * fikiUmTifiS.^ 

|fi]tc^:t < fc£ iftfc. *i£ifcfflg 1 4©«WftHKiV io 

ASfTiiCiKiD, ^©-eH 2 ©IStf^-:/ 

IH3S1 7 tctttfrr* C4CC.tr) > *-* igaftBBSl 7#> 
[0018] 7 tC3WI2t#ft&3ti 

<om 4 & o . c tupat ^hubum wc Mfrtatg: 3 n s c 

^(DtW&iZtixmMxrv-fQticmtscticrjiZ. c 

<Dmw o wo* 6 *n*«s s * * i . *ii^ms 1 4 

„ &/h3C>ffi4 &&©-?. £fgffc|5J88 1 7*»6tB^J 
3 ft S 3i^®£ffi & M 4 (c^-T <fc 5 fc/h 3 C 4 U £ . 

[0 0 19] -toa. ^y^^^-'n^fitt 

■KHU-C^T, TSjij£ffiKS§4&5 4. WSh* 
***HM1 3©^h-«'*&iHffiT#«ja#©'h3&«I 

I» *i^4fc»5> ma6-=&-$7«:^&$tl-53i«^fe 

B4«Cm-rJ:5«:*ift*. c©ft;&. JtMt»^« 40 

ko-c. ^-^©Kit*. 8l#iis2tWKi$fcBBtS3 ft 

T<,»sat#fill i "0" (CU-fef h3ftS. 

[0020] *©a, b#.£t, ■e** > T«;>a'*-f-* 

1 ^r&^JO L-CfflteiatttSittSi. cftKi£DT»»e 

IgttleISS 1 7 hm 4 fc^-f «fc 5 tc2*35flijl^8&a 5 ^ 

7&C«it&3ft-2>C itCiO, Wft*-* 50 
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LT Xf-T U > +• 7 h 2{C{E^3ft-5„ 
[0 02 1 ] *l/T. »W»>tt«Ttt. WtthAjrtttU 
«T#yc#fcfIi&»>. 7 ft 

s&y-fc? hawtt«eaotti>©T\ x^?7*©t 

[0022] f<Dg, Xf-T'J >tfftj—>H *#K6*6 
<«SiOr. j*jJ6h^^ffiSl 3©gUKh;U^^Hlfil 

JB4 0-C. aiiKh^^lftffifflTiiaiffittitcii. 

n-sw-c. ^ ^ ^ ^"® c cc^ff bt, a^ffiKttt^tc 

[0 02 3] d©J: 5(C, _tiBHi6tflK:«fcntf. 
-^7tc^t&3n-2.jimmSSE©S^iiIi *»^*BBeb 

Hstc^-r^^K:. msb*-^7{cja^mz3fe*i^y&3n 

as* - * ©aurtiK«*«d&r s c 4 &~c # . - 
$ atititlttttfrfc jEiSfctftffl-r sci*i-c*5. 
[0024] Kb. ±BXiMrHc am^ss©a^-fii 

n«c«6rix >i» 4«c ofc 4 

fg^ffli. * "o" 4-r-s<t5«:i/rfe«tc>. ± 
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C0 02 6 1 

jaa#t£^T*s£^T£J:5(ci,Tvs©r. }sb$ 
[iafflcDiaf#«cittK] 

[si] *^©-nisw4^-rw^at?*-5., 
[02] M&*>^j-%t\stcmbV)\szi(mmt*:* 
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